1. INTRODUCTION {#sec1-1}
===============

Pregnancy is associated with increased demand of all the nutrients. The importance of mineral balance during pregnancy is still, underestimated, though diligent research demonstrates that trace elements and minerals are critical for the development of fetus ([@ref1]). Many minerals are transferred to the fetus for fetal stores in the latter part of the pregnancy, although they may play important developmental role throughout pregnancy. Magnesium is known to be part of many different enzyme systems and is involved in controlling various metabolic functions. Zinc is a necessary part of hormone systems, and a deficiency of this vital trace element can lead to impaired growth, sexual problems, even diabetes. It has been shown that various trace elements such as Ca, P, Mg, Zn, Cu, iron etc are metabolically interrelated and there is alteration in their concentration during pregnancy. Iron deficiency results in anemia, which may increase the risk of death from hemorrhage during delivery, however its effects on fetal development and birth outcomes still needs further elucidation ([@ref2]). Pregnancy is also associated with increased demand of all the nutrients and deficiency of any of these could affect pregnancy, delivery and outcome of pregnancy. The main objective of current survey was to study the levels of trace elements namely zinc, iron, magnesium and calcium in maternal and umbilical cord blood and their association with neonates as outcome of pregnancy.

2. MATERIALS & METHODS {#sec1-2}
======================

Sixty pregnant women were selected based on
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ơ=0.18 (2), CI=95% and d=5%.

Selected pregnant women studied at the clinic of Gynecology and Obstetrics of Imam Ali Hospital in Zabol. They were in age group 20- 35 years with confirmed pregnancy of 15 to 20 days post-conception. All subjects were explained about the purpose of the study and if they agreed to participate, a written consent to participate in the study was obtained from each subject.

Anthropometric measurements of neonates (weight, height, head and chest circumferences) were taken within 24 hours after birth, using standard procedure. Beam balance with an accuracy of 50 g was employed for weighing the infants. Infants were weighed, with minimum clothing, when the child was restful. Infantometers were used for measuring the recumbent length of the newborn infant. A lightweight fibre glass infantometer was used to measure length up to 100 cm. Infants were laid on the board of the infantometer, which was kept on a flat table. The crown of the head was in contact with the top end of the device. The knee was extended so that the feet were at right angles to the leg. The mobile device was then brought in contact with the feet of the neonate and was allowed to be in contact with the device at the bottom end of the board. The distance between the two right angle devices was measured. The reading was recorded in centimeters with accuracy of 0.1 cm. The infant's head was steadied and the greatest circumference measured, by placing the fibre glass tape firmly round the frontal bones, just superior to the supra-orbital ridges, passing it round the head at the same level, on each side, and laying it over the maximum occipital prominence at the back. The infant's chest circumference measurement was made at the nipple line, when the child was calm and breathing normally. The fibre glass tape was used for measuring the chest circumference.

Biochemical parameters analyzed with help of the biochemical laboratory. For analysis of Iron, Zinc, Calcium and Magnesium in serum, blood samples were allowed to clot at room temperature and were centrifuged at 3500 rpm for 30 minutes. Serum aliquots were stored at -40ºC until analysis. The serum Iron, Zinc, Calcium and Magnesium were determined by the atomic absorption instrument. A SpectrAA-40 atomic absorption spectrometer, PSC-56 programmable sample changer, Epson LX-80 printer, and Zn, Fe, Ca, Mg, hollow cathode lamps from Varian were used in the procedure. Umbilical cord blood was collected and the serum minerals listed above were analyzed.

Data were analyzed by SPSS Version 16. Mean along with Standard Deviation (Mean± SD) and percentages were calculated where ever necessary and suitable tables and graphs were prepared. The statistical differences among the groups were analyzed by Student's t-test, and one-way ANOVA followed by post hoc test.

3. RESULTS {#sec1-3}
==========

The profile of selected biochemical parameters, namely, calcium, magnesium zinc and iron in the serum of the pregnant women during the three trimesters of pregnancy is given in [Table 1](#T1){ref-type="table"}. Our finding showed mean biochemical profile such, serum calcium, magnesium, zinc and iron in the pregnant women were as follow: in the 1st trimester 8.3, 1.9, 74.9 and 74.4 µg/dl, respectively; in the 2nd trimester 8.5, 1.9, 73.1 and 79.3 µg/dl, respectively; in the 3rd trimester 8.6, 1.9, 68.4, and 82.2 µg/dl, respectively. Our findings showed that there was observable significant difference at 5% level as shown by one way ANOVA post hoc Bonferroni test during the three trimesters of pregnancy in zinc and iron concentration during pregnancy periods ([Table 1](#T1){ref-type="table"}).

###### 

Serum Iron Calcium, Zinc and Magnesium, during the Three Trimesters (n=60). \*Significant at 5 percent level; NS: Not Significant. Note: Different superscripts in the same rows indicate significant difference at 5% level as shown by post hoc Bonferroni test §Reference value in non-pregnant women
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The mean serum calcium during the three trimesters of pregnancy is presented in [Table 1](#T1){ref-type="table"}. A comparison between the mean serum calcium during the three trimesters of pregnancy in the current study with the study conducted by Kinght et al. ([@ref3]) showed that the mean calcium in the 1st, 2nd and the 3rd trimesters of pregnancy was lower than the findings of Kinght et al. ([@ref3]). The findings of the current study and of Kinght et al. ([@ref3]) showed a decline in the maternal serum calcium in the 2nd trimester of pregnancy. In a study that was conducted by Sachdeva and Mann ([@ref4]) on sixty-six young women from India, the subjects were divided into two groups called Experimental (E group) which received Folifer and calcium tablets from the second trimester of pregnancy till delivery along with regular medical supervision and nutrition education about additional nutrient needs, and Control groups (C group). Their findings showed that the mean serum calcium in 1st trimester of pregnancy in E group and C group was the same as mean calcium in the 1^st^ trimester of the current study. The mean serum calcium in the 3rd trimester of pregnancy in E group and C group was slightly higher than in the current study and this may be related to the intake of folifer and calcium as supplement nutrients. The mean serum calcium in normal pregnant women that was reported by Punthumapol and Kittichotpanich ([@ref5]) from Thailand was the same as seen in the current study. The measurements of serum magnesium during the three trimesters of pregnancy showed a decrease in serum magnesium during the 2nd trimester of pregnancy but the mean serum magnesium during the 1st and 3rd trimester were the same (1.9 mg/dl). In a study that was carried out by Pathak et al., ([@ref6]) among 283 pregnant women in a rural block of Haryana India, the findings showed that the mean serum magnesium was similar to the current findings, while the mean serum magnesium in normal pregnant women that was reported by Punthumapol and Kittichotpanich ([@ref5]) from Thailand was higher than was found in the current study. The total amount of zinc retained during pregnancy has been estimated to be 1.5 mmol (100 mg) ([@ref7]). During the third trimester, the physiological requirement of zinc is approximately twice as high as that in women who are not pregnant ([@ref8]). In a study conducted in Zahedan city by Salimi et al., ([@ref9]), during 1st, 2nd, and 3^rd^ trimester of pregnancy 61%, 57%, and 41%, respectively had their serum zinc less than 70 µg/dl. A comparison between the mean serum zinc during the three trimesters of pregnancy in the current study with Knight et al. ([@ref3]) findings showed that the mean serum zinc in Knight et al. ([@ref3]) findings was higher than in the current findings. The mean serum zinc during 1^st^ and 3^rd^ trimester of pregnancy in Sachdeva and Mann ([@ref4]) findings in E group and C group was similar to our findings. A comparison of the mean serum iron during 1^st^, 2^nd^ and 3^rd^ trimesters showed there was an observable significant difference at 5% level as shown by post hoc Bonforoni with the iron serum of selected subjects during the three trimesters of pregnancy ([Table 1](#T1){ref-type="table"}). A comparison of the mean serum iron in the current research with the findings of Upadhyaya et al. ([@ref2]) showed that the mean serum iron was slightly lower than the mean serum iron in non-anaemic pregnant women and higher than the anaemic pregnant women. In Emamghorashi and Heidari ([@ref10]) findings, the mean serum iron was higher than in the current findings. The mean serum iron in E group and C group that was reported by Sachdeva and Mann ([@ref4]) in the 1^st^ trimester of pregnancy was lower than in the current study. A similar finding was observed in the mean serum iron of E group and C group vs. findings in the current study.

The results of the present study indicate an increase in the mean serum iron during the pregnancy period; it may be related to the intake of routine supplementation of iron by pregnant women. Interestingly serum zinc levels were significantly (p\<0.05) reduced during the pregnancy period. There was no significant difference in the mean serum calcium and magnesium during the three trimesters.

Our findings in the umbilical cord blood, the mean serum calcium, magnesium, zinc and iron were 8.6, 1.9, 84.1, and 89.8µg/dl, respectively. The mean serum calcium and magnesium during the three trimesters of pregnancy were not significantly different from that in the umbilical cord blood, while the mean serum zinc and iron in the umbilical cord blood were significantly different (p\<0.05) in the three trimester of pregnancy. As its clear in the [Table 1](#T1){ref-type="table"}, the mean of serum calcium and magnesium during the three trimesters of pregnancy were not significantly different during pregnancy periods, while the mean serum zinc during pregnancy period showed a significant decrease (p\<0.05) during pregnancy periods and an increase observed in the mean of iron of serum. A comparison between the findings about the mean calcium, zinc and iron in cord blood in Sachdeva and Mann ([@ref4]) report showed that the mean calcium, zinc and iron in the cord blood of E group and C group was higher than that of the current study. A comparison between the mean iron and zinc in the cord blood in the current study ([Table 2](#T2){ref-type="table"}) with the cord blood in non-anaemic group in Upadhyaya et al. ([@ref2]) showed that the mean iron and zinc in cord blood of non-anaemic group (normal group) was higher than the findings in the current study. While a comparison of the mean iron in the cord blood in the current study with the anaemic group in Upadhyaya et al. ([@ref2]) showed that the findings were lower than the findings in the current study Zhou et al. ([@ref11]), from China; Hess et al. ([@ref12]), from Switzerland; Okafor et al., ([@ref13]) from Nigeria; Muslimatun et al. ([@ref14]) from Indonesia; de-Jong et al. ([@ref15]) from Philippine; Baron et al. ([@ref16]) from Spain; Chang et al., ([@ref17]) from USA reported different percentages of anaemia during pregnancy. The findings of the current research showed ([Table 2](#T2){ref-type="table"}) mean serum iron in the cord blood was higher than in the pregnant women, which indicate selective uptake of iron by foetus ([@ref18]). Serum zinc level followed similar trend as iron; cord blood had significantly higher levels of zinc as compared to that in pregnant women. Zinc is passively transferred from mother to foetus across the placenta ([@ref2], [@ref19]) resulting in an increased level of zinc in cord blood. Zinc is essential for proper growth of foetus and the fall in zinc during pregnancy could also be a physiological response to expanded maternal blood volume ([@ref7], [@ref20]). Our finding indicated that, mean of serum calcium and magnesium in the serum cord blood and in the serum of pregnant women was similar.

###### 

Comparison between Biochemical Parameters in Serum Blood of Pregnant Women and Cord Blood of Neonates (n=60). \*Significant at 5% level; NS: Not Significant
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The mean birth weight of neonates was 3.0 kg and 13.5% of neonates showed low birth weight ([Table 3](#T3){ref-type="table"}). Anthropometric measurements of the neonates, namely, weight, height, head and chest circumferences showed a mean of 3.1 kg, 50.2 cm, 33.3 cm, 32.6 cm respectively ([Table 3](#T3){ref-type="table"}). A comparison between anthropometric measurements of neonates according to their gender showed a difference between male and female neonates. As it is revealed in Table the male neonates were heavier and taller and their head and chest circumferences were higher than females ([Table 3](#T3){ref-type="table"}).

###### 

Anthropometric Measurements of Neonates (n=60) \*Significant at 5% level; NS: Not Significant

![](MSM-28-104-g004)

Our findings showed that, except magnesium, the profile of other biochemical variables, namely, calcium, zinc and iron in the cord blood of the neonates with normal birth weight (NBW) were significantly higher than in the cord blood of neonates with low birth weight (LBW) ([Table 4](#T4){ref-type="table"}).

###### 

Comparison between Biochemical Parameters in Cord Blood of LBW and NBW Neonates (n=60). \*Significant at 5% level; NS: Not Significant
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###### 

Comparison between Biochemical Parameters in Cord Blood of LBW and NBW Neonates (n=60). \*Significant at 5% level; NS: Not Significant
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Analysis of data to find out the relationship between the cord blood analysis and the birth weight of neonates was examined. As shown in the [Table 4](#T4){ref-type="table"}, the LBW babies had significantly lower calcium, zinc and iron level than the NBW babies.

4. CONCLUSION {#sec1-4}
=============

The results suggest that maternal serum zinc, iron and calcium concentration influenced the birth weight of neonates as outcome of pregnancy, and however, there is need for proper, adequate and balanced micronutrient during pregnancy to affect neonates as healthy outcome.
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